Identification of the substrate interaction site in the N-terminal membrane anchor segment of thromboxane A2 synthase by determination of its substrate analog conformational changes using high resolution NMR technique.
The present studies describe an investigation for the interaction of N-terminal membrane anchor domain of thromboxane A(2) synthase (TXAS) with its substrate analog in a membrane-bound environment using the two-dimensional NMR technique. TXAS and prostaglandin I(2) synthase (PGIS), respectively, convert the same substrate, prostaglandin H(2) (PGH(2)), to thromboxane A(2) and prostaglandin I(2), which have opposite biological functions. Our topology studies have indicated that the N-terminal region of TXAS has a longer N-terminal endoplasmic reticulum (ER) membrane anchor region compared with the same segment proposed for PGIS. The differences in their interaction with the ER membrane may have an important impact to facilitate their common substrate, PGH(2), across the membrane into their active sites from the luminal to the cytoplasmic side of the ER. To test this hypothesis, we first investigated the interaction of the TXAS N-terminal membrane anchor domain with its substrate analog. A synthetic peptide corresponding to the N-terminal membrane anchor domain (residues 1-35) of TXAS, which adopted a stable helical structure and exhibited a membrane anchor function in the membrane-bound environment, was used to interact with a stable PGH(2) analog,. High resolution two-dimensional NMR experiments, NOESY and TOCSY, were performed to solve the solution structures of in a membrane-mimicking environment using dodecylphosphocholine micelles. Different conformations were clearly observed in the presence and absence of the TXAS N-terminal membrane anchor domain. Through combination of the two-dimensional NMR experiments, completed (1)H NMR assignments of were obtained, and the data were used to construct three-dimensional structures of in H(2)O and dodecylphosphocholine micelles, showing the detailed conformation change upon the interaction with the membrane anchor domain. The observation supported the presence of a substrate interaction site in the N-terminal region. The combination of the structural information of and was able to simulate a solution structure of the unstable TXAS and PGIS substrate, PGH(2).